Fractional two-parameter Schrodinger equation
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Abstract

This work is intended to investigate the multi-dimensional space-time fractional
Schrédinger equation of the form

( D%u) (t,x) = o (“VPu) (t,z)
with % the Planck’s constant divided by 27, m is the mass and u(t,z) is a wave
function of the particle. Here CD?Jr,CVﬂ are operators of the Caputo fractional
0
derivatives, where 0 < o < 1 and 1 < 8 < 2. The wave function is obtained
using Laplace and Fourier transforms methods and a symbolic operational form
of solutions in terms of the Mittag-Leffler functions is exhibited. It is presented
an expression for the wave function and for the quantum mechanical probability

density. Using Banach fixed point theorem, the existence and uniqueness of solutions
is studied for this kind of fractional differential equations.
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